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mm. Rtmimmmmmimdsm^tixm 
mm&ixmmmmmmmmi. t 
tz. mmm^iznbxmizmixmmmd^m 

±indm&^mmmmt. mmMmmmm 

ism 1 mm\iimi.zx mta uzm&m i m^m. 
m.izmuzf^)^x'mm!^immm. Rmsim& 
mcomimmim i mmmEt:mtt:z t^m 

St. ^mush*^^^^im!ti^^ziitxmfnzmm 
tx. mim^i,zm^mMm^i>zmE:ti.mis. 

mi^mmmi-fYixmi^m mmuzmB 

mmBMmmmmmiz^mifzmm^ 

R-i/mmmmm^mmimd:m&^tixm 
mm^LxmmmmmmmmL. t 
t:.. tsmmmizMixmizimLxmimmmi 
Rmmtimimmtamb. mmmmim^ 
mtHDmmmzMtxmimzmmLxmBm.m 
^mmcoi^i:mtiith^2m.^iiimb. mmt 
timm^^9m-i-i,m.m^mm^mb. mms,^ 
^<Dmm/w±^'i7dmm^mmmmb. friesftm 

Fjr^fflstLhtca Lmi^x'mmmmwMmcnm. 
^mkL. ^h\,zmm2izm.\i!,mzi.m\i!,m. 
m 2 ¥jim^a±izm itzmj^xmmmm<r)m 
i:mmim2mmm'stimi.fzz b imLb-nm 
mm. 

im^ms ] mmmfmi^b ix . m'^iz. m 

^mm^m^^h z b ^mtb-t&mm i ttium^ 
2 ov^ w»>-^!a«<o}$a]sis. 
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msmi ±mzxnm'§mmL. ^m-i^i^m 

fzz b mmb-tm^mstmmsimm.. 

mmm-\<^mj^b msm i fn^mb m^moK 
mb it^zb mmbthmm3m&<^mim., 
10 immm^j:m] 

[000 1] 

^N-y 3 y^tcft«s til. c p \im<r)mmimx.f:M=f- 
«igtfcv^T , itfcc p \i^ff^!Mfi\.zmhmwm 

[0002] 

h'o. mm. anB 0 6 383 6^^f8^^s^$^^•cv^ 

[0003] }Lmmmsm's.im5i,zmk a 
}^mm I. iT^yri 2. MiA-i 3. mmmi 
Ax-mmtL. )^mm im^nmmm^mb 
r^yr\2mmm imz^m^nxi^m 
m \ m}^ms.i:mi^'tx}^mmmmm^^ 
fix^-^h. 

[0004] ^LX. J5e!fefrl3*«»3?feU^Vvf^c 

pu±t;iss§ix. m^i3\>^mz'§mm'fioixx 
30 }^mmibmiL.'mMiAifi^-x3Q±..WL 
3 oi-hKsa^n. mm. 1 4 num^n^ 

[0005] tLto i a {ctiBg$/x;t?^aijiat'«±, 
ms.(^mifiZi. ^m^y-y. 3 o^v^{±^-;?- 3 omc 
3ll'i>n. ^|a«cCPU«oaS«:T<ffeixStv^55!«^ 

[0006] 

iwmm^Liiob-thmm^ u>L^:*«A.±iet^ 

40 mi<.z J: S mT'fc I. tz^yizMkmzm^ifh hZb. 

w.zmmcr^m^z^Lxm:(^Mz};.i,ij(n>x'hh 
zbx*). i5.t^wax.9m(mmm<iz^ 0 m^ti^ 
(=<r)m^±m:ki,znLx. -^^.zmm.mmxt'r. 

[ 0 0 0 7 ] -e^iT, ^mmm^vm^jmtt t> 

mm^mx'i.±mwm»-Mw^z i^A+mm^) tv 
xm^.L. mmm'&mji^>±<^^i,zmk¥mm^ 
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[0008] 

k. mmmm^mmi,zm.ttim.mtm 

mmm^mmmi. trc. ^mzntxm^zm 
mixm»(^&&miii-tm i mj^amt . m 

m<om&/i^±t:fi 0 mmm^mimmt t-^t^ 
m^i.^z^iti^j^x-m^mm^^. &i/sa#s 

[ 0 0 0 9 1 ClixtcJ: . %i!ift:co^S!i{iiE^^I^3SSi 

w\.z-m.^tix\^h^^mmm5S.ti^imMm<^ 
wmm.wmmmxi^±.^Lx\^t. 
m^fmmm.}^\,zmft t . m--^<^ttmm^ 
(>fm^tmtti^± txmmmMi^<Dm&iziib t 
timkMij^mmmmzm^^tLt , 
c 0 0 1 0 } ap^ . mmmmmmmiii^co^ 

[ 0 0 1 1 ] f t-c. md¥cr>m&*matxmm 
mmm^^itmn^b^iti. ^m. wmmmx 
mimmmitizmbm^-tmmm^. m 
mm^mnmt: mtt^^i zbizx<o. f^mm^ 
mm^^mm^m^ti. ^zx-mmmmm 
iitLxmm.mimizx *)mmmiS:m^t^^m 

IX. m^WioWi^^imi'rizbtK'^i. 
[0 0 12] ttz. mm2iztmcomii. m^mi 
m,<nmizMtx. mmB^m<^iiinm'mm 
izMixm}izi^mixrmmmmm<r>mmiii 
tim2m.mtii^mmMi. mimmMizwh-^ 
x.mi mmta^mzx hmtamim i m^jsw 
±^zm imAX'm^t^mm^mm&mih v. 
izm 2 immtb^mzx mtiiiSimi)^m2m^imm. 
izm I tct^j^x-mA^^commimih-t %>^2 mmmm 
^mx.i^zbimLb-ri^i,<r)Xhh. 
[0013] ztuzx "9 . fmii^ffimiiimmmsm 
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mzx'ommm^W'^^.^fi. i^^^mm^± 
mz^m^ tix\,^immm!s.t^^*i^ff)mmT<^ 
m!^mmimmMX'm±WLx\^^ . 
"^^xmmmmmmm^izm-^b. s^-^cott 
iiffl*>^>?sffl^t ffl^{b*>'4 tx mmBMmmm 
izsBtfzmmmmmwizmB.^tii . 
[ 0 0 1 4 ] flp^. mm<ommmm$mmt 
•tiwckmmmT(^^ii. mmimm^. mm 

10 bifiTt. ^x:^)\^^H\Hz^T^t. 

[ 0 0 1 5 3 -e LT. mt^m^M^'ma txmm 
mm^^^m^^b^'itb. ^<m. mmmx 
m 1 m^Mm)±{zm im^x'mkmmm(^>m 

mkmmm<^^^zx *)mmmm<^^xeomm 
mmi¥mmi^^j:i^mb tc *) . »^m:nizxm^. 
mmmmim»mii:^izmm-ttzbtfiT 

[0016] mz. ^m^<7)^»Ammixmm»i 
20 mi¥co^m2WiMmiu.izmLm^x'mmm 

^mm^mimizmm^ti. ^zx-mmm^mm 
i:itLxminmimizx 'ommm.m^^^'^ 
^Mk^tii,. ^m^. md^f)-hcr)mMm^izM 
ixm±i:m±^^izbizx*). f^«oas±# 

[0017] i^xtx '0: mf^i^hcomAm^iziitb 

30 ^.mw.fsm^. mmmim.-thzbizii 

-:>mmmm. mmm<om^itimx^ 

ioois] tfz. m-ms^ztmcnmi^i. mmi 
ti^^m^2ff)\^i^i}^r§.\zw&<r)m\izi5mm 
^^sskWbLx. tko+ic, mmimx'hhT)Viiy 
mMmmmzmmi^ vxmuz^^ 9 oxv/ui; 3 
y. tfz^i^b. mmiiinx'hhr)\^iiymMmi>iy 
s ym^m^'&m^WkxiirwtLfz'?^ 
40 9^Ar-t>\,bff)m,'^mm.im^^hzbimwLb^h{> 
<nxhh. 

[0019] zti\,zi. 0 . mmmiff^b Lr^jt^rit 

t^i!m/Tt%i-M\^X\^hZbX'OfmW&.\M'SkX 

mmm^mzx^^jg^-^^bts: 

[ 0 0 2 0 ] t/c. ^m^-^mb jgsft^nftwfi 
^'rifm b-thzb^zx^o. mimymi)'^^< . mm 

50 iJV^Tt. mmbMWi^ifm&b-^i'O . ortu:-? 
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[ 0 0 2 1 ] o -c , mmmiu^^&t/^mmmt 

mmm-mm, »:mimm^&. Ax/^ixmi:m^ 
s. 

[0 0 22] tfc. ii^fl4 izMmm.mii. m^ms 
izseMmmiztatx. ±mzxam'§mmt. m 

[0023] ztuzi. •) . m^immm.mzi^ 

tm^w^ttz^^\,zii\^x%.. m^wm^m 
%-^thnm.'i,zx^. mmmm^<n\mm,^mi^ 
-riztnix'^h. 

izm^x. 7f\^/jymmbyii^^^mtfc^. 
mmmm<r>±miz^^L'^<^j:hifi. 
If ®#ao]!£si5*> m±m^m&^^ m's^mta $ 
it^zbizi*). pii^^<o^i}imm-t^zb^j:<. mm 
mmmxhiTfu^ymm^'tA.timmmwb 
Lxmmmmm^^iii^'^izbmmiz^j:i . 
[0 0 25] t^. mm5i,z^m<7)mii. mm^ 
tm<Dmizmtx. mmmmm^-timmm 

comAbf^im^&&b<O^it^2 0KimbUzZ.b 

^mLbthh<7)xht. 

[0026] ztiizx 0 , mrnimiMt/imit:^ 
X Kn&^nj^xmi^mm^mMm^^^iZbizx 

0 , mmBMi^(7)M&mii^-iz lXii<ZbtiiX 

[0027]-:^, mmmm<^m.mmmm 
<omAx^izmiz&\,^^^. mnm^j:m20Ki: 
mih^\>^mtuK)\^xum!»izb o t^ptc^^rv^ 

[ 0 0 2 8 ] T , ^I^l§lfff40ill^*^\ I^JSEfWi 

m^^b<^mm20Kmbi-&zbizx<o , ^ 
mf^mAmm txi^fflco'm^i^m. ttzWi'^co 
^iztsK^x. mMmimmi:3m^-^tzbizi'o, 

[0029] 

mmmiz':>\^xmsi:^^u^i!^(>mm-h. 
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[0030] ( mm<^)mm n a i iz^i^mmm&m 

[0031 ] :^m&mmmmmmim i iz^tx o 
ffl«0«SiSHEX2, mf^mrnKx-m^^ti. m 
10 mmr B i*ia5r{4?i»s2!aiEft t L-cv^f nx-^/i- 

[00 3 2] tLT. i!iSlifflf«£8liSHEXl{i. mW. 

!mm'm<om^cp\j<o±miznixmmizn^mi 

giSHEX2«4S^CPU J: Oi8^LT««-ri.V'f 
nxv;Ui/' 3 yMEff)mf»if:^'P^^m^ith 

h<7)x\ mmms.mmEX2miz\i^^Ai 

20 

[ 0 0 3 3 ] t^t. ife«»TK{4. wmmomw 

E X 1 i: ©gftfflfSS^SH E X 2 i: S-jSii-t l.i£f 4"^ 
Wm.%it. af®§tlTK<7)±gi5tJ5g3iffigi^j|iSHEX 
U»^>iOAPffi'gTB ISrfgMt, IgS?t*5V^Tl*Iiai± 

gi5^ms*$ Ly'ifttHPie'ST B 2 ^i§ai$-ti:Tv^s . 

[0 0 34] t/i. ^f'S.^^«5-C^feSv-f ^nx-7;l. 
v'gVMEi: tt{4, ^<nMz. Wm^bLXnvij 

ymm. mim^^^'fy ( c 1 2 1 s h ; 5 i 
8,mA;6i. 5'c) mmzwrntixmixn^ 
30 ^uzL(7)i)<m^^xhh. 

[ 0 0 3 5 ] HK, ftmc pvff)mi:mtii-tm 1 

mmta^mh 1 ^^mc p unffitfiwicsjii!? 

mm^mmt&iAm^im^m he aib.m, 

. c h 1 1 , BM#yi<yrpmcomm/W±inom!^W 

7i(yrmmmw.PMcntbi}>h^j:'o. mimj^ta^ 
FN. Rx/m^i^7i^yrPM, ^^<7)m&/i¥±i:mm 

40 •ri.lSlSijmaCnt l$rii;iTV^I,. 

[0036] -eLT, miiaseiEii^STh lioi^fi 
«cc p u<?)^Bffl]gT c mm L . msimum-?^ ^ 

<0it^Tm*i6 1 . 5x:r*l.c:i:J;'3. miiS^ias 

Ts 1 =8 ori: fisi%mmwmmM.Tvi\tv^ 

liS^aKTs 1 J: '9<S< , *^o?i!?!i#!a«f4<7)ilLj^tT 
mfcHliftSiaKTs li:C0ll{42 0Kjartt UTV% 

[0037] ULhcoi 9 \izmiMii\ti^<r>m& 1 J: 
50 I.J^«Sia<Oi)f^|*|§l=-9V^T02{CS^-r7D— fA— 
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[0 0 38] hin.'f-mizm^xmi^cpu 
commmimmt^^tifzm. s t e p i izxum 

AX'S t e p 2tCfcV^tf^(!|sC P UO^ffljaST c S: 
[00 39] step3{^^jV^■r^^^^CPU 

<T s 1 s t e p 4 izmftx , fmi^:i(yr 

PM : ff± (OFF) . mmyryPN :W±(0F 

F) tLTstepKRO. iSlCTcSTs ICOJ^ 
iistepSizW^tl. 

[0040] stepStJSk^T. l^*CPU<!D^ffl 

fflSTct±|SiajgTsO (^J;ttf. Ts0 = 90-C) 
t^imt. Tc<TsO<0*|^fistep6{C^ffL 
l»«ftrf?yrPM:jIlE<ON) . j^7ryF 

N :aSE (ON) tLTsteplA^O, UtTcS 

T s o<7)^ii. mmmim'^tmmi. step? 
izm ix^i^c p u ^ fiia-ti.^< mmmm 

[004 11 tLhi^SfJffltCfcV^T, il-f , m<ti^C P U 

X . mtf^c pummmT c m i iJ^jasT s i 

[0042] zm. md¥c puco^miimiffi^js. 
ma Exuzx *)mmmmx'hi>-?^ 9 ox-?;!. 

v3yME^isi?ii§/i. )^n^wr>m>M?.\z-m.^ix 

as±#Lrv^^, mw^^Mf^mA'Tx^^zmh 

[ 0 0 4 3 ] BOt> , ^»f*:C P UO^fi^^-^-f ^ OX 

<, mmcp\}<nm>smi'^o:.\Lifix^. '-^^.^ 
iv^-nzm-xih. 

[0044] iKtC. l6ia«tCPU(7)^4*<tiDPL-C-? 
^ :?ox-7;Pi;3 yME<?)«fg»f?!i«|it*^i::J8tffl'^ 

±taUcii*A-Cf!im;Ky7'PM, &t/^j^E7r>F 

[0 0 4 5] ClfLt-J:'?, V-f ^'ox-7;l/j/3>'ME*^' 
"RS^Jft^SH E X 1 fcMiffl|S«0C^H E X 2 1 <m 
$rliSU. ®S!lgft35^HEXimSiL^»i?:JftiSlffl 

SRXJ^SH E X 2 ^zii\,^x'^n/'^w^mmm!Am 

tci 0 v-f ^'nxv/Pi/'a :^ME*»/i>^^tt"^Ml2*i 
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h, ^m,^. m^Mcp\}t^t^(T)m^m-K\m\^ 
X. mt/^cp\}<nm±nmm'fhztifx%h, 
[0046] li^. mwmmm.xhh-^^9'ax.-7fi' 
vayMEtLTis, ^c^tft, mmf^>Lhxr )Vi] 
vmiwt^hhis^ 9-3'^ykmmzm&\'c\.x^^\^ 

xmX.t:iio<r)^mithZt\zl^ . fajSi*fcfC^ 

-ec^^m, mmif^yrpmz^hmmm)^ 
10 nrigfc^&. 

[ 0 0 4 7 ] LT, *fiSSt»-S:a^ffl t 

lEfSr^twat-tsittcio, i£i?ft*cpuc7)iaK*% 
< , V'f ^ Dxv/uv 3 y M Ec7)iaK*i^#»tti^«o 

[ 0 0 4 8 ] IM^T . }^?ft^JK*V>f ^' DXV;U v' 3 
yMEoia«*m2fe#sfe««<0illATmJ: "5 

20 {isiisT'^ sfci^tc. iafifflfi3cJMsH E X 1 , 
f53a«SHEX2. 5»*ift!KyrPM. -m^ti^ii-k 

[ 0 0 4 9 ] |S(=, 8? W^STK Srig»rs d fc J: 

0 . :?pxv;ki;3 yMEco^aS^'ft: 

\izxhm!sm)-^^tz^\,zii\^x%,. sfs^STK 

OrtmciO, ?§SftSlM«s^^^'ox"7;l.i/'3>'M 
[0050] ?iiasSft«W-C'*>l.r;P;i?y5i«J|Sf 

m^mKm±Mz7)V:t! ymmwrnv^t 
Lmm,'STB2imtii^'±i>zbizj:'o , mm 
ym^m^i^-^zt^rz^^ ^'ox^/Pi^-a yMEt u 

XBMi^niyrPM^miii^^l ZbiMmi>Z^^i> . 

[0051] \i)±<oi. 0 mi&mm 1 wj^fflsi® 

40 £>S^x^^;l.:if-2:S/MS(cWJ t=5r*^'4. , fimc P 

mm p u <7)ffls±#$rjfp«ijf I. t *^'t-# I. , 

[0052] tfz. mmi^t ^'Dxvyl/j/s y 

MEi&fiJffl-fSC:i:J:0^«^ttS:»L. fmSH^m 
ta-tl t\.^o m^im^ Ltctt^i^. 1 W LT 

[0053] BfS^TK S:i£B-t& CI i: (cJ; 

50 *).mmmm^mtitizxim$^'{tifi^tfcm 
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[00541 (%mmm2 ) <x\,z. ^m<^mmm 

[ 0 0 5 5 3 03 {i, iF.%m(r>^ff)mm.2{zi.h)^m 
[0056] ^%m<r>%m<r>mm2{t. m^nxum^ 

h. 

[ 0 0 5 7 1 stc, imm'm.<r>m.2\t. mm 
% 1 T'^^ Lf^mMzntx. m^jmm^w e x i co 

aiPE«#j£(ci»Wlc«M LTiSl^ftffliS^mSH E X 1 
<rymy P Sr^ias-rsm 2 ia;g«ia5¥ST h 2 $r(Sfiffl 

|805«i*SHE X 1 oajpffi^taaL. A^ots i wm. 

sent l(C#;boT, ISl aJKejJli^aTh HciS 

^itBffljKT c *>'m 1 la^sj^T s 1 \^)±}.zm\.tz^Ax 

#STh2fcJ:l.«!ffi?agTp*5|g2iS^iagTs 2J.:il 
±{cS L/iB$^T'ai®7 r > F N<5oaK2r^i&-tl. i: 
^ m2$ijfflIJiac n t 2 S:(i;fCv^l.it*mi., 
[0 0 58] ii-C, miiBKCiaj^iaThlJ:^!^* 
f*C P U c75«Si?ajgT c S-^^iai L . ?g^SfiJ8E*T-S) s 

miSSaJKTs 1 = 7 0-C. m2i§^iagTs2 
= 8 0°Ci: L, BP*>fgfi#^«^(7)il^Tm(im 1 IS^ 
iSST s 1 J: Offi< . *^oSfi#f?ftffS^OiJl^Tm 
llft^aSTs 1 fc<0lHi2 OKUlrtt tTV^S. 

[00591 ULhcoi a \rJm.'^i[\fz%mmm2 1; i 

[00 6 0] t-r. hhm-^mzii\^xmfk.cv\} 
(Ti^nwmmn&^ixtz^. s t e p 1 1 \.zxm. 

^aiB^mPi I NT*SArJJU:i:=5rl.i-Ci^0jgL(cJ: 
iag«i{fJi^SSIBINT*<ArJjLiit:^ro/i 

^^T- s t e p 1 2 tCfcV^TI^C P UcO«ffljaST 

c . ammsft^ssiSsH E X 1 toiasT p 2:«!aj-f 

5. 

[006 1] ^-LT. s t e p 1 3lCfcVvTl^#:CP 
UO^ffliaSTctmiiS^iaSTs 1 ( = 7 0''C) b 
*Jtl2L. Tc<Ts IWJ^-^Jistep 14{C^?Tt 
f5j«f*;KyrPIVI :f?± (OFF) , iHft^ryF 
N :f|tih(OFF) fcUTstepl 1^»3, mzl 
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1 0 

c ST s 1 <0«^{i s t e p 1 5 LT , fiJ^«s.-JC 
yrPMO;^^: ate (ON) . jli®7TyFN 

(OFF) o^tfc-rs. 

[0062] <5^tC. s t e p 1 6 tCfcir^TiSilftfflfSS^ 
SHEXlc7)^Tpi:SS2iS^?aJKTs2 ( = 80 
•C) tSrifciSL. Tp<Ts20J^{ii!jf^i:UT{iS 
*^L.^r*«io. stepl l^MO. )2t=Tp^Ts 
2<7)J^-^{is t e p 1 7lC^fftt, ^J5<*^>rP 
M:ilte (ON) . jSi®7ryFN :aiK (ON) tt 
10 h, 

[006 3] -eUT, step 1 BlCfcV^T. 5&I^*C 
PUc7)^iBfflSTct±|iRiaSTs0 (j5ll;Hf. TsO 
= 9 0'C) b^VcML, Tc<TsOcOJl^{il!lf^fcL 
T{iS««Sj?f L^:*«^>, s t e p 1 1^0 , a!{CTc 

s Q<n^\t. wmm,tm.bvm\^. step 

1 9 (Z^tf LTf^.f4sC P U S:«a-tS^< %=fm^ 
[0064] 12LhCD$fJfflltfcV^T . * ISESifrC P U 
20 l6mCPUc7)<^ajiaSTc*«^l^aSTs 1 
yPN, at/gfcJifMfyT-PM^Sif^S-tirSifcAi^r 

[0065] P \i<n^mtw^^^ 

■ \mvi'£.y.\\iz}^m9^mm:hhiv^/-7^9ufi 

1m.'^ixx\^h■^/'7^ ^'D;<^r-fe;i'ii^?§?8[Mcoia 
mzm\:.fimmifii^/-^A9ui)r^)vm^Wiz 

[0066] HP*). ^|ai«£C P U(?)^A*<*/V-Y ^' 

zb^j:<. m^cpvcom^m^ndzbti^T^. 
[0067] mz. %m^c pvcom&^mmxyii 

Tsijy±fc:^Uci^^-c. 4-ff»JiEf<5;KyrPM<o;% 

[0 0 68] ztuzx*). m,yryFNimmt?>z 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling system for controlling the local temperature 
rise especially in heating elements, such as CPU, in electronic equipment equipped with heating 
elements, such as CPU represented by the desktop PC etc. 
[0002] 

[Description of the Prior Art] The fundamental technique of a cooling system as various measures made 
in recent years about the cooling system of the electronic equipment which makes a computer 
representation, for example, shown in the **** No. 3063836 official report is described below. 
[0003] Consist of the cooling pipe way 11, a pump 12, a piece 13 of heat dissipation, and a heat sink 14, 
and a flow of the coolant is enabled in the cooling pipe way 1 1 interior so that it may be shown, a pump 
12 is connected [ drawing 5 ] between the cooling pipe ways 1 1, the above-mentioned conventional 
cooling system makes the coolant in the cooling pipe way 1 1 flow, and the cooling-fluid-flow circuit is 
formed. 

[0004] And it is installed, on the heating element CPU with which the piece 1 3 of heat dissipation wants 
to radiate heat, a duct is prepared and it connects [ interior / piece of heat dissipation 1 3 ] with the 
cooling pipe way 11, and a heat sink 14 is installed on a case 30 or out of a case 30, a duct is established 
in the heat sink 14 interior, and' it is connected [ way / cooling pipe ]. 

[0005] In the cooling system constituted as mentioned above, heat is sent out of a case 30 or a case 30 
by circulation of the coolant, and it has the effectiveness that the temperature of a heating element CPU 
can be lowered. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional cooling 
system, by the heat sink currently used for heat dissipation, since it was heat dissipation by the free 
convection, to the calorific value increase from the heating element accompanying high-performance- 
izing of data processing in recent years etc., calorific value could not fiilly be processed but there was a 
problem that the temperature rise of a heating element could not be controlled, from that a limitation is 
in heat release, and it being what is fiirther depended only on the sensible heat on the occasion of the 
heat transport of a heat carrier. 

[0007] Then, this invention solves the conventional technical problem and uses a latent heat storage 
medium as a heat carrier. It aims at offering the cooling system which can respond exoergic processing 
of a heating element with the minimum power by a heating element's carrying out accumulation to a 
latent heat storage medium as (an amoimt of amount of sensible heat + latent heat) under at 
predetermined temperature, and carrying out the start up of a heat carrier conveyance means and the heat 
exchange means for heat dissipation at any time, when a heating element is beyond predetermined 
temperature. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, invention according to claim 1 It 
contacts thermally to the heating element which serves as a heat carrier circulation means to circulate a 
latent heat storage medium from integrated-circuit components. The heat exchange means for endoergic 
to which heat transfer of the generating heat in a heating element is carried out to the latent heat storage 
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medium which exists in the interior, The heat exchange means for heat dissipation to which heat transfer 
of the heat of the latent heat storage medium which carried out endoergic from the heating element 
through the heat exchange means for endoergic is carried out into air, The ventilation means installed 
near the heat exchange means for heat dissipation is installed. A heat carrier circulation means, A 1st 
temperature detection means for the sequential free passage of the heat exchange means for endoergic 
and the heat exchange means for heat dissipation to be carried out, to form a closed circuit, and for a 
latent heat storage medium to circulate through the interior, and to contact thermally to a heating 
element, and to detect the temperature of a heating element, A temperature signal-processing means to 
process the detected temperature signal, and the ventilation means control unit which performs 
operation/halt of a ventilation means, It consists of a heat carrier conveyance means control unit which 
performs operation/halt of a heat carrier conveyance means, and when the temperature detected with the 
1st temperature detection means reaches beyond the 1st predetermined temperature, it is characterized 
by having the 1st control unit which starts operation of a heat carrier circulation means and a ventilation 
means. 

[0009] Thereby, endoergic [ of the generation of heat of a heating element ] is carried out by the heat 
exchange means for endoergic to a latent heat storage medium, when the latent heat storage medium 
temperature with which the whole interior of a cooling system is filled up is below the melting point, if 
the temperature rise of the latent heat storage medium is carried out in the state of solid phase and the 
melting point of a latent heat storage medium is reached, a phase change will arise from solid phase to 
the liquid phase with temperature regularity, and accumulation of the amount of latent heat according to 
the amount of possession of a latent heat storage medium will be carried out to a latent heat storage 
medium. 

[0010] That is, without operating a heat carrier circulation means and a ventilation means, when the 
calorific value of a heating element is below the amount of the maximum accumulation that a latent heat 
storage medium has, exoergic processing of a heating element can be performed and it can contribute to 

energy saving, 

. [001 1] And a latent heat storage medium is conveyed to the heat exchange means for heat dissipation by 
starting operation of a heat carrier circulation means and ventilation means, when the calorific value of a 
heating element increased, the latent heat storage medium changed to the liquid phase completely and it 
reached in the state of after that and the liquid phase beyond the 1st predetermined temperature, and heat 
is radiated into the air from a latent heat storage medium by heat transfer by forced convection through 
the heat exchange means for heat dissipation there. Consequently, the temperature rise of a heating 
element can be controlled to the calorific value increase from a heating element. 

[0012] Moreover, in addition to invention according to claim 1, invention according to claim 2 installs a 
2nd temperature detection means to contact thermally to near outlet piping of the heat exchange means 
for endoergic, and to detect the temperature of the heat exchange means for endoergic. When the 1st 
control unit is replaced and the detection temperature by the 1st temperature detection means reaches 
beyond the 1st predetermined temperature, operation of a heat carrier conveyance means is started. 
When the detection temperature by the 2nd temperature detection means furthermore reaches beyond the 
2nd predetermined temperature, it is characterized by having the 2nd control unit which starts operation 
of a ventilation means. 

[0013] Thereby, endoergic [ of the generation of heat of a heating element ] is carried out by the heat 
exchange means for endoergic to a latent heat storage medium, when the latent heat storage medixim 
temperature with which the whole interior of a cooling system is filled up is below the melting point, if 
the temperature rise of the latent heat storage medium is carried out in the state of solid phase and the 
rnelting point of a latent heat storage medium is reached soon, a phase change will arise from solid 
phase to the liquid phase with temperature regularity, and accumulation of the amount of latent heat 
according to the amount of possession of a latent heat storage medium will be carried out to a latent heat 
storage mediimi. 

[0014] That is, without operating a heat carrier circulation means and a ventilation means, when the 
calorific value of a heating element is below the amount of the maximum accumulation that a latent heat 
storage medium has, exoergic processing of a heating element can be performed and it can contribute to 
energy saving. 
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[0015] And by the calorific value of a heating element increasing, and starting operation of a heat carrier 
circulation means, when a latent heat storage medium changes to the liquid phase completely and 
reaches in the state of the liquid phase after that beyond the 1st predetermined temperature Without 
operating a ventilation means, all the latent heat storage media inside a cooling system serve as almost 
uniform temperature distribution only with a heat carrier circulation means, and the heat capacity which 
a latent heat storage medium can hold with the minimum power can be used effectively, 
[0016] Furthermore, when the calorific value of a heating element increases and the temperature of a 
latent heat storage medium reaches beyond the 2nd predetermined temperature, by starting operation of 
a ventilation means, a latent heat storage medium is conveyed compulsorily to the heat exchange means 
for heat dissipation, and heat is radiated into air from a latent heat storage medium by heat transfer by 
forced convection through the heat exchange means for heat dissipation there. Consequently, the 
temperature rise of a heating element can be controlled by increasing heat release to the calorific value 
increase from a heating element. 

[0017] As mentioned above, the reinforcement of energy-saving operation according to the temperature 
level of a heating element, a heat carrier circulation means, and a ventilation means is realizable by 
performing exoergic processing in power saving as much as possible, when the temperature of a heating 
element is comparatively low, and operating a heat carrier circulation means and a ventilation means to 
the calorific value increase from a heating element, only when the temperature of a heating element is 
comparatively high. 

[001 8] Moreover, invention according to claim 3 'is characterized by using into water the mixed solution 
of the microemulsion which made detailed the alkanes ingredient which is an accumulation ingredient 
guttate, and was distributed or water, and the microcapsule which encapsulated the alkanes ingredient 
which is an accumulation ingredient by the poly membrane of nonaqueous solubility, such as melamine 
resin, as a latent heat storage medium in invention given in any 1 term of claim 1 or claim 2. 
[0019] This has a property stable as a latent heat storage medium, and heat transport nature can also be 
secured from having the water component, securing the advantage that heat capacity increases, 
consequently conveyance by the heat carrier circulation means is attained. 

[0020] Moreover, the temperature of a heating element is low by making a water component into a 
continuous phase and using a latent heat storage ingredient as a dispersed phase, and when the 
temperature of a latent heat storage mediumis lower than the melting point of a latent heat storage 
ingredient, only a latent heat storage ingredient serves as solid phase, and as long as it is 0 degrees C or 
more, a water component does not serve as solid phase, 

[0021] Therefore, when the temperature of a latent heat storage medium is lower than the melting point 
of a latent heat storage ingredient, since the fluidity as a latent heat storage medium is securable, in the 
interior of piping which opens the heat exchange means for endoergic, the heat exchange means for heat 
dissipation, a heat carrier conveyance means, and each for free passage, the heat transfer by the free 
convection of it becomes possible. 

[0022] Moreover, invention according to claim 4 is characterized by in addition to invention according 
to claim 3, having installed inlet-port piping in the upper part, and installing a heat carrier reservoir 
means for outlet piping of predetermined die length to have been made to project from a pars basilaris 
ossis occipitalis to the inside upper part and to store a latent heat storage medium, into piping which 
opens the heat exchange means for heat dissipation, and the heat exchange means for endoergic for free 
passage. 

[0023] The volume change of a latent heat storage medium is absorbable with the content volume which 
a heat carrier reservoir means holds by this when the volume change by the temperature change of a 
latent heat storage medium arises. 

[0024] Moreover, although the consistency of the alkanes ingredient which is a latent heat storage 
ingredient generally becomes easy to be distributed over the upper part side within a heat carrier 
reservoir means in the interior of a heat carrier reservoir means when an alkanes ingredient and a water 
component dissociate since it is smaller than water It becomes possible to make it flow into a heat 
carrier circulation means as a latent heat storage medium containing the alkanes ingredient, which is a 
latent heat storage ingredient, without only a water component flowing out by making piping of ' . 
predetermined die length project from the pars basilaris ossis occipitalis of a heat carrier reservoir means 
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to the inside upper part, 

[0025] Moreover, the melting point of the latent heat storage ingredient with which invention according 
to claim 5 constitutes a latent heat storage medium in addition to invention according to claim 4 is lower 
than the 1st predetermined temperature, and it is characterized by making the difference of the melting 
point of a latent heat storage ingredient, and the 1st predetermined temperature less than abbreviation 
20K. 

[0026] Thereby, when the calorific value of a heating element increases, and the temperature of a latent 
heat storage medium is lower than the melting point of a latent heat storage ingredient, the temperature 
distribution of a latent heat storage medium can be made into homogeneity by making a heat carrier 
circulation means operate. 

[0027] On the other hand, when the temperature of a latent heat storage medium is sharply lower than 
the melting point of a latent heat storage ingredient, it is convenient extent and it is not necessary to cool 
[ from the melting point ] a heating element in such few temperature rises for a heating element, on the 
low temperature level exceeding abbreviation 20K. - 

[0028] Therefore, when the melting point of a latent heat storage ingredient is lower than the 1 st 
predetermined temperature to which the start up of the heat carrier circulation means is carried out and 
makes a difference with the 1st predetermined temperature less than abbreviation 20K A heating 
element can be cooled attaining energy saving and reinforcement of a heat carrier circulation means by 
making a heat carrier circulation means operate, only when the calorific value of a heating element 
increases and the need for cooling occurs. 
[0029] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of 
operation of the cooling system by this invention. 

[0030] (Gestalt 1 of operation) Although the important section schematic diagram of the cooling system 
by the gestalt 1 of the operation of this invention to drawin g 1 is shown, the same sign is attached about 
the same component as the conventional example, and detailed explanation is omitted. In addition, the 
black arrow head in drawing I shows the latent heat storage medium flow direction, and a void arrow 
head shows the flow direction of air. 

[0031] As the cooling system of the gestalt of this operation is shown in drawing 1 , it consists of the 
heat carrier pump PM, a heat exchanger HEXl for endoergic, a heat exchanger HEX2 for heat 
dissipation, and a reservoir container TK, one by one, connecting piping TB is open for free passage, a 
closed circuit is formed, inside connecting piping TB, Microemulsion ME is made to flow as a latent 
heat storage medium, and the circulator is formed. 

[0032] And the heat exchanger HEXl for endoergic touches thermally to the top face of the heating 
elements CPU, such as a data-processing component, heat transfer of the generating heat from a heating 
element CPU is carried out to the microemulsion ME which is a latent heat storage medium, heat 
transfer of the potential heat of the microemulsion ME through which carries out endoergic [ of the heat 
exchanger HEX2 for heat dissipation ] from a heating element CPU, and it circulates is carried out into 
air, and the blower fan FN for promoting the heat dissipation to Air Air to about two heat exchanger 
HEX for heat dissipation is installed. 

[0033] Moreover, the reservoir container TK is installed into piping which opens the heat exchanger 
HEXl for heat dissipation, and the heat exchanger HEX2 for endoergic for free. passage, the inlet-port 
piping TB 1 from the heat exchanger HEXl for heat dissipation is installed in the upper part of the 
reservoir container TK, and only predetermined die-length L is making the outlet piping TB 2 project to 
the inside upper part in a pars basilaris ossis occipitalis. 

[0034] Moreover, what made detailed the alkanes ingredient (C**2**8H**5**8, the melting point; 61.5 
degrees C), for example, OKUTAKOSAN, guttate, and was distributed and created as an accumulation 
ingredient in water as microemulsion ME which is a latent heat storage inedium is usable. 
[0035] Furthermore, a temperature signal-processing means Thcal to process the temperature signal 
which a 1st temperature detection means Th 1 to detect the temperature of a heating element CPU is 
thermally contacted on a heating element CPU side face, is installed^ and is acquired from the 1st 
temperature detection means Th 1 The blower fan control unit FNcnt which performs operation/halt of a 
blower fan FN It consisted of heat carrier pump-control equipment PMcnt which performs operation/halt 
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of the heat carrier pump PM, and has the 1st control unit Cntl which controls a blower fan FN and the 
heat carrier pump PM, and each operation/halt according to the size of the detection temperature Tc by 
the 1 St temperature detection means Th 1 . 

[0036] And the skin temperature Tc of a heating element CPU is detected from the 1st temperature 
detection means Th 1, and it considers as the 1st laying temperature Ts of 1= 80 degrees C from the 
melting point Tm of OKUTAKOSAN which is the latent heat storage ingredient of latent heat storage 
medium microemulsion ME being 61.5 degrees C, namely, the melting point Tm of a latent heat storage 
ingredient is lower than the 1st laying temperature Tsl, and makes the difference of the melting point 
Tm of a latent heat storage ingredient, and the 1st laying temperature Tsl less than 20K. 
[0037] The activity of the cooling system by the gestalt 1 of the operation constituted as mentioned 
above is explained using the flow chart shown in drawin g 2 . 

[0038] First, after the start up of the cooling system of a heating element CPU is carried out in a certain 
electronic equipment, when it stands by by the repeat and the temperature detection time spacing INT 
becomes more than deltatau until the temperature detection time spacing INT becomes more than 
deltatau in stepl, in step2, the skin temperature Tc of a heating element CPU is detected. 
[0039] And in step3, the skin temperature Tc and the 1st laying4©mp^ature Tsl of a heating element 
CPU are measured, and, in Tc<Tsl, it shifts to step4, and, m^c>=Ts\l shifts to return and reverse as a 
heat carrier pump PM:halt (OFF) and a blower fan FNihalt (6FF) to stepl step5. 
[0040] In step5, measure the skin temperature Tc and the upper limit temperature TsO (0= 90 degree C 
of for example, Ts(es)) of a heating element CPU, and, in Tc<TsO, it shifts to step6. heat carrier pump 
PM: -- operation (ON) and blower fan FN: - as operation (ON) - stepl return - conversely, in 
Tc>=TsO, the continuation of operation judges it as risk, and operation of electronic equipment is 
suspended in order to shift to step? and to protect a heating element CPU. 

[0041] In the above control, it judges that there is almost no need for cooling during cooling-system 
operation of the electronic equipment by which generation of heat by the heating element CPU is 
accompanied when the detection temperature Tc of a heating element CPU is lower than the 1st laying 
temperature Tsl, and a blower fan FN and the heat carrier pump PM are not operated. 
[0042] At this time, endoergic [ of the generation of heat of a heating element CPU ] is carried out by 
the heat exchanger HEXl for endoergic to the microemulsion ME which is a latent heat storage 
medium, when the temperature of the microemulsion ME with which the whole interior of a cooling 
system is filled up is below that melting point Tm, if the temperature rise of the microemulsion ME is 
carried out in the state of solid phase and the melting point Tm of a latent heat storage ingredient is 
reached, a phase change will arise from solid phase to the liquid phase with temperature regularity, and 
accumulation of the amount of latent heat according to the amount of possession of a latent heat storage 
ingredient will be carried out to Microemulsion ME. 

[0043] That is, without operating the heat carrier pump PM and a blower fan FN, when the calorific 
value of a heating element CPU is below the amount of the maximum accumulation that Microemulsion 
ME has, exoergic processing of a heating element CPU can be performed and it can contribute to energy 
saving. 

[0044] Next, the calorific value of a heating element CPU increases, and when the latent heat storage 
ingredient of Microeniulsion ME changes to the liquid phase completely and reaches the 1st one or more 
laying temperature Ts in the state of the liquid phase after that, operation of the heat carrier pump PM 
and a blower fan FN is started. 

[0045] Thereby, Microemulsion ME circulates through between the endoergic heat exchanger HEXl 
and the heat exchangers HEX2 for heat dissipation, and radiates heat into air fi-om Microemulsion ME in 
the heat exchanger HEX2 for heat dissipation by the inside of tubing / shellside heat transfer by forced 
convection in the heat which carried out endoergic by the endoergic heat exchanger HEXl. 
Consequently, the temperature rise of a heating element CPU can be controlled to the calorific value 
increase fi-om a heating element CPU. 

[0046] moreover, as microemulsion ME which is a latent heat storage medium By using what made 
detailed OKUTAKOSAN which is an alkanes ingredient as an accumulation ingredient guttate, and was 
distributed and created in water It has a property stable as a heat carrier, and heat transport nature can 
also be secured from having the water component, securing the advantage that heat capacity increases, . 
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consequently latent-heat conveyance with the heat carrier pump PM is attained. 
[0047] And the temperature of a heating element CPU is low by making a water component into a 
continuous phase and using a latent heat storage ingredient as a dispersed phase, and when the 
temperature of Microemulsion ME is lower than the meUing point Tm of a latent heat storage ingredient, 
only latent heat storage ingredient OKUTAKOSAN serves as solid phase, and as long as it is 0 degrees 
C or more, a water component does not serve as solid phase, 

[0048] Therefore, when the temperature of latent heat storage medium microemulsion ME is lower than 
the melting point Tm of a latent heat storage ingredient, since the fluidity as microemulsion ME is 
securable, in the interior TB of piping which opens the heat exchanger HEXl for endoergic, the heat 
exchanger HEX2 for heat dissipation, the heat carrier pump PM, and each for free passage, the heat 
transfer by the free convection of it becomes possible. 

[0049] Furthermore, by installing the reservoir container TK, when the volume change by the 
temperature change of latent heat storage medium microemulsion ME arises, the volume change of 
latent heat storage medium microemulsion ME can be absorbed by the content volume of the reservoir 
container TK. 

[0050] And although an alkanes ingredient generally becomes easy to be distributed over the upper part 
side in the reservoir container TK in the interior of reservoir container TK when an alkanes ingredient 
and the water component WT dissociate since it is smaller than water, the consistency of the alkanes 
ingredient which is a latent heat storage ingredient It becomes possible to make the alkanes ingredient 
which is a latent heat storage ingredient flow into the heat carrier pump PM as microemulsion ME 
included in homogeneity, without the water component WT flowing out by making the connecting 
piping TB 2 of predetermined die-length L project from the pars basilaris ossis occipitalis of the 
reservoir container TK to the inside upper part, 

[005 1] As mentioned above, controlling energy required for cooling of a heating element CPU on the 

occasion of operation of electronic equipment etc. to the minimum, to the temperature rise of a heating 
element CPU, the cooling system of the gestalt 1 of operation can radiate heat by the latent heat storage 
medium and the forced convection of Air Air, when cooling is required, and it can control the 
temperature rise of a heating element CPU. 

[0052] Moreover, it has a property more stable than using Microemulsion ME as a heat carrier, and it 
becomes more possible than also having the water component to also secure a fluidity and heat transport 
nature, securing the advantage that heat capacity increases. 

[0053] Furthermore, by installing the reservoir container TK, when the volume change by the 
temperature change of a latent heat storage medium arises, it becomes possible to absorb the volume 
change of a latent heat storage medium, and to make it circulate by the content volume of the reservoir 
container TK in the condition with the mixed uniform ratio of a water component and a latent heat 
storage ingredient. 

[0054] (Gestalt 2 of operation) Next, although explained referring to a drawing about the gestalt 2 of 
operation of this invention, the same sign is attached about the same component as the gestalt 1 of 
operation, and detailed explanation is omitted. 

[0055] Drawing 3 shows the important section schematic diagram inside the cooling system by the 
gestalt 2 of operation of this invention. 

[0056] the latent heat storage medium in which the gestalt 2 of operation of this invention was shown 
with the gestalt 1 of operation in the configuration side - the microemulsion ME of water / 
OKUTAKOSAN system ~ it is - it replaces and considers as the mixed solution MC of water and the 
microcapsule which encapsulated the alkanes ingredient by the poly membrane of nonaqueous 
solubility, such as melamine resin. 

[0057] Furthermore, the gestalt 2 of operation of this invention is added to the configuration shown with 
the gestalt 1 of operation. A 2nd temperature detection means Th 2 to contact near outlet piping of the 
heat exchanger HEXl for endoergic thermally, and to detect the temperature Tp of the heat exchanger 
HEXl for endoergic is installed in outlet piping of the heat exchanger HEXl for endoergic. And when 
the 1st control unit Cntl is replaced and tiie detection temperature To by the 1st temperature detection 
means Th 1 reaches the 1st one or more laying temperature Ts, operation of the heat carrier pump PM is 
started. When the detection temperature Tp by the 2nd temperature detection means Th 2 furthermore 



http://vmw4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/6/07 



JP,2003-314936,A [DETAILED DESCRIPTION] 



Page 7 of 1 1 



reaches the 2nd two or more laying temperature Ts, points equipped with the 2nd control unit Cnt2 of 
starting operation of a blower fan FN differ. 

[0058] The skin temperature To of a heating element CPU is detected from the 1st temperature detection 
means Th 1 here. From the melting point Tm of OKUTAKOSAN which is the latent heat storage 
ingredient of the water / microcapsule mixed solution MC which is a latent heat storage medium being 
61.5 degrees C Considering [ namely, ] as the 1st laying temperature Ts of 1= 70 degrees C, and the 2nd 
laying temperature Ts of 2= 80 degrees C, the melting point Tm of a latent heat storage ingredient is 
lower than the 1st laying temperature Tsl, and makes the difference of the melting point Tm of a latent 
heat storage ingredient, and the 1st laying temperature Tsl less than 20K. 

[0059] The activity of the cooling system by the gestalt 2 of the operation constituted as mentioned 
above is explained using the flow chart shown in drawin g 4 , 

[0060] First, after the start up of the cooling system of a heating element CPU is carried out in a certain 
electronic equipment, when it stands by by the repeat and the temperature detection time spacing INT 
becomes more than deltatau until the temperature detection time spacing INT becomes more than 
deltatau in stepl 1, in step 12, the skin temperature Tc of a heating element CPU and the temperature Tp 
of the heat exchanger HEXl for endoergic are detected. 

[0061] And in step 13, measure the skin temperature Tc and the 1st laying temperature Tsl (= 70 degrees 
C) of a heating element CPU, and, in Tc<Tsl, it shifts to stepM. Heat-carrier pump PM: In Tc>=Tsl, 
shift to step 15 as a halt (OFF) and a blower fan FN:halt (OFF) to stepl 1 at return and reverse, and 
consider only the heat carrier pump PM as as [ a :(operation ON) blower fan FN:halt (OFF) ]. 
[0062] next - while measuring the temperature Tp and the 2nd laying temperature Ts2 (= 80 degrees C) 
of the heat exchanger HEXl for endoergic in step 16 and carrying out present condition maintenance of 
the case of Tp<Ts2 as actuation - stepl 1 -- return reverse - the case of Tp>=Ts2 - step 17 -- shifting 
~ heat carrier pump PM: - operation (ON) and blower fan FN: - it considers as operation (ON). 
[0063] And in stepl 8, the skin temperature Tc and the upper limit temperature TsO (0= 90 degree C of 
for example, Ts(es)) of a heating element CPU are measured, and carrying out present condition 
maintenance of the case of Tc<TsO as actuation, operation of electronic equipment is suspended in order 
judge that the continuation of operation is dangerous in Tc>=TsO to return and reverse to stepl 1, to shift 
to step 19 and to protect a heating element CPU. 

[0064] In the above control, it judges that there is almost no need for cooling during cooling-system 
operation of the electronic equipment by which generation of heat by the heating element CPU is 
accompanied when the detection temperature Tc of a heating element CPU is lower than the 1st laying 
temperature Tsl, and a blower fan FN and the heat carrier pump PM are not operated. 
[0065] At this time, endoergic [ of the generation of heat of a heating element CPU ] is carried out by 
the heat exchanger HEXl for endoergic to the water / microcapsule mixed solution MC which is a latent 
heat storage medium. When the temperature of the water / microcapsule mixed solution MC with which 
the whole interior of a cooling system is filled up is below the melting point Tm of a latent heat storage 
ingredient. If the temperature rise of water / the microcapsule mixed solution MC is carried out in the 
state of solid phase and the melting point Tm of a latent heat storage ingredient is reached, a phase 
change will arise from solid phase to the liquid phase with temperature regularity, and accumulation of 
the amount of latent heat according to the amount of possession of a latent heat storage ingredient will 
be carried out to water / microcapsule mixed solution MC. 

[0066] That is, without operating the heat carrier pump PM and a blower fan FN, when the calorific 
value of a heating element CPU is below the amount of the maximum accumulation that water / 
microcapsule mixed solution MC has, exoergic processing of a heating element CPU can be performed 
and it can contribute to energy saving. 

[0067] Next, the calorific value of a heating element CPU increases, when the latent heat storage 
ingredient of water / microcapsule mixed solution MC changes to the liquid phase completely and 
reaches the 1st one or more laying temperature Ts in the state of the liquid phase after that, operation of 
the heat carrier pump PM is started first, and a blower fan FN is considered as as [ halt ]. 
[0068] Thereby, without operating a blower fan FN, all water / microcapsule mixed solutions MC inside 
a cooling system serve as almost uniform temperature distribution by operation of the heat carrier pump . . 
PM, and the heat capacity which a latent heat storage medium can hold with the minimum power can be 
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used effectively. 

[0069] Furthermore, by starting operation of a blower fan FN, when the calorific value of a heating 
element CPU increases and the temperature Tp of the heat exchanger HEXl for endoergic reaches the 
2nd two or more laying temperature Ts Water / microcapsule mixed solution MC circulates through 
between the endoergic heat exchanger HEXl and the heat exchangers HEX2 for heat dissipation. In the 
heat exchanger HEX2 for heat dissipation, heat is radiated [ by the endoergic heat exchanger HEXl ] 
into air from water / microcapsule mixed solution MC by the inside of tubing / shellside heat transfer by 
forced convection in the heat which carried out endoergic. Consequently, the temperature rise of a 
heating element CPU can be controlled by increasing the heat release from the heat exchanger HEX2 for 
heat dissipation to the calorific value increase from a heating element CPU. 

[0070] As mentioned above, the reinforcement of energy-saving operation according to the temperature 
level of a heating element CPU, the heat carrier pump PM, and a blower fan FN is realizable by 
performing exoergic processing in power saving as much as possible, when the temperature of a heating 
element CPU is comparatively low, and operating the heat carrier pump PM and a blower fan FN to the 
calorific value increase from a heating element CPU, only when the temperature of a heating element 
CPU is comparatively high. 

[0071] Moreover, the water / microcapsule mixed solution MC which be a latent heat storage medium 
have a property stable as a heat carrier by be the mixed solution of water and the microcapsule which 
encapsulated the alkanes ingredient which be an accumulation ingredient by the poly membrane of 
nonaqueous solubility, such as melamine resin, and can also secure heat transport nature from have the 
water component, secure the advantage that heat capacity increase, consequently latent heat conveyance 
of it with the heat carrier pump PM be attain. 

[0072] In addition, in order that the alkanes ingredient which is a latent heat storage ingredient may not 
contact water directly in the case of water / microcapsule mixed solution MC, there is an advantage that 
pressure loss becomes low as compared with the case of the microemulsion shown with the gestalt 2 of 
operation, 

[0073] And the temperature of a heating element CPU is low by making a water component into a 
continuous phase and using a latent heat storage ingredient as a dispersed phase, and when the 
temperature of water / microcapsule mixed solution MC is lower than the melting point Tm of a latent 
heat storage ingredient, only latent heat storage ingredient OKUTAKOSAN serves as solid phase, and as 
long as it is 0 degrees C or more, a water component does not serve as solid phase. 
[0074] Therefore, when the temperature of the water / microcapsule mixed solution MC which is a latent 
heat storage medium is lower than the melting point Tm of a latent heat storage ingredient, since the 
fluidity as water / a microcapsule mixed solution MC is securable, in the interior TB of piping which 
opens the heat exchanger HEXl for endoergic, the heat exchanger HEX2 for heat dissipation, the heat 
carrier pump PM, and each for free passage, the heat transfer by the free convection of it becomes 
possible. 

[0075] Furthermore, by installing the reservoir container TK, when the volume change by the 
temperature change of the water / microcapsule mixed solution MC which is a latent heat storage 
medium arises, the volume change of water / microcapsule mixed solution MC can be absorbed by the 
content volume of the reservoir container TK. 

[0076] And although an alkanes ingredient generally becomes easy to be distributed over the upper part 
side in the reservoir container TK in the interior of reservoir container TK when an alkanes ingredient 
and the water component WT dissociate since it is smaller than water, the consistency of the alkanes 
ingredient which is a latent heat storage ingredient By making the connecting piping TB 2 of 
predetermined die-length L project from the pars basilaris ossis occipitalis of tiie reservoir container TK 
to the inside upper part It becomes possible to make the alkanes ingredient which is a latent heat storage 
ingredient flow into the heat carrier pimip PM as the water / a microcapsule mixed solution MC included 
in homogeneity, vsdthout the water component WT flowing out. 

[0077] As mentioned above, controlling energy required for cooling of a heating element CPU on the 
occasion of operation of electronic equipment etc. to the minimum, by carrying out the start up of the 
heat carrier pimip PM and the blower fan FN one'by one to the temperature rise of a heating element 
CPU, when a heating element CPU needs to be cooled, the cooling system of the gestalt 2 of operation 
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can aim at heat release increase by the forced circulation of a latent heat storage medium, and the forced 
convection of Air Air, and can control the temperature rise of a heating element CPU. 
[0078] Moreover, it becomes more possible than also having the water component to also secure a 
fluidity and heat transport nature, securing the advantage that heat capacity increases from using water / 
microcapsule mixed solution MC as a heat carrier. 

[0079] Furthermore, by installing the reservoir container TK, when the volume change by the 
temperature change of a latent heat storage medium arises, it becomes possible to absorb the volume 
change of a latent heat storage niedium, and to make it circulate by the content volume of the reservoir 
container TK in the condition with the mixed uniform ratio of a water component and a latent heat 
storage ingredient. 
[0080] 

[Effect of the Invention] As explained above, invention according to claim 1 A heat carrier circulation 
means to circulate a latent heat storage medium is thermally contacted to a heating element. The heat 
exchange means for endoergic to which heat transfer of the generating heat of a heating element is 
carried out to a latent heat storage medium. The heat exchange means for heat dissipation to which heat 
transfer of the heat of the latent heat storage medium which carried out endoergic from the heating 
element through the heat exchange means for endoergic is carried out into air. The ventilation means 
installed near the heat exchange means for heat dissipation is installed. A heat carrier circulation means, 
A 1st temperature detection means for the sequential free passage of the heat exchange means for 
endoergic and the heat exchange means for heat dissipation to be carried out, to form a closed circuit, 
and for a latent heat storage medium to circulate through the interior, and to detect the temperature of a 
heating element, A temperature signal-processing means to process the detected temperature signal, and 
the ventilation means control unit which performs operation/halt of a ventilation means, It consists of a 
heat carrier conveyance means control unit which performs operation/halt of a heat carrier conveyance 
means, and the 1st control unit which starts operation of a heat carrier circulation means and a 
ventilation means when the temperature detected with the 1st temperature detection means reaches 
beyond the 1st predetermined temperature. 

[0081] Without operating a heat carrier circulation means and a ventilation means by this, when the 
calorific value of a heating element is below the amount of the maximum accumulation that a latent heat 
storage medium has, exoergic processing of a heating element can be performed and it can contribute to 
energy saving. 

[0082] And a latent heat storage medium is conveyed to the heat exchange means for heat dissipation by 
starting operation of a heat carrier circulation means and ventilation means, when the calorific value of a 
heating element increased, the latent heat storage medium changed to the liquid phase completely and it 
reached in the state of after that and the liquid phase beyond the 1st predetermined temperature, and heat 
is radiated into the air from a latent heat storage medium by heat transfer by forced convection through 
the heat exchange means for heat dissipation there. Consequently, the temperature rise of a heating 
element can be controlled to the calorific value increase from a heating element. 
[0083] Moreover, in addition to invention according to claim 1, invention according to claim 2 installs a 
2nd temperature detection means to contact thermally to near outlet piping of the heat exchange means ^ 
for endoergic, and to detect the temperature of the heat exchange means for endoergic. The 1st control 
unit is replaced, when the detection temperature by the 1st temperature detection means reaches beyond 
the 1st predetermined temperature, operation of a heat carrier conveyance means is started, and when the 
detection temperature by the 2nd temperature detection means reaches further beyond the 2nd 
predetermined temperature, it has the 2nd control unit which starts operation of a ventilation means. 
[0084] By the calorific value of a heating element increasing, and starting operation of a heat carrier 
circulation means by this, when a latent heat storage medium changes to the liquid phase completely and 
reaches in the state of the liquid phase after that beyond the 1st predetermined temperature Without 
operating a ventilation means, all the latent heat storage media inside a cooling system serve as almost 
uniform temperature distribution only with a heat carrier circulation means, and the heat capacity which 
a latent heat storage medium can hold with the minimum power can be used effectively. 
[0085] Furthermore, when the calorific value of a heating element increases and the temperature of a 
latent heat storage medivun reaches beyond the 2nd predetermined temperature, by starting. operation of 
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a ventilation means, a latent heat storage medium is conveyed compulsorily to the heat exchange means 
for heat dissipation, and heat is radiated into air from a latent heat storage medium by heat transfer by 
forced convection through the heat exchange means for heat dissipation there. Consequently, the 
temperature rise of a heating element can be controlled by increasing heat release to the calorific value 
increase from a heating element. 

[0086] As mentioned above, the reinforcement of energy-saving operation according to the temperature 
level of a heating element, a heat carrier circulation means, and a ventilation means is realizable by 
performing exoergic processing in power saving as much as possible, when the temperature of a heating 
element is comparatively low, and operating a heat carrier circulation means and a ventilation means to 
the calorific value increase from a heating element, only when the temperature of a heating element is 
comparatively high. 

[0087] moreover, the mixed solution of the microemulsion which invention according to claim 3 made 
detailed the alkanes ingredient which is an accumulation ingredient guttate in water as a latent heat 
storage medium in invention given in any 1 term of claim 1 or claim 2, and was distributed or water, and 
the microcapsule which encapsulated the alkanes ingredient which is an accumulation ingredient by the 
poly membrane of nonaqueous solubility, such as melamine resin, - business - it is a thing. 
[0088] This has a property stable as a latent heat storage medium, and heat transport nature can also be 
secured from having the water component, securing the advantage that heat capacity increases, 
consequently conveyance by the heat carrier circulation means is attained. 

[0089] Moreover, when the temperature of a latent heat storage medium is lower than the melting point 
of a latent heat storage ingredient, since the fluidity as a latent heat storage medium is securable, in the 
interior of piping which opens the heat exchange means for endoergic, the heat exchange means for heat 
dissipation, a heat carrier conveyance means, and each for free passage, the heat transfer by the free 
convection of it becomes possible. 

[0090] Moreover, in addition to invention according to claim 3, invention according to claim 4 installs 
inlet-port piping in the upper part, and installs a heat carrier reservoir means for outlet piping of 
predetermined die length to have been made to project from a pars basilaris ossis occipitalis to the inside 
upper part and to store a latent heat storage medium, into piping which opens the heat exchange means 
for heat dissipation, and the heat exchange means for endoergic for free passage. 
[0091] The volume change of a latent heat storage medium is absorbable with the content volume which 
a heat carrier reservoir means holds by this when the volume change by the temperature change of a 
latent heat storage medium arises. 

[0092] Moreover, although the consistency of the alkanes ingredient which is a latent heat storage 
ingredient generally becomes easy to be distributed over the upper part side within a heat carrier 
reservoir means in the interior of a heat carrier reservoir means when an alkanes ingredient and a water 
component dissociate since it is smaller than water It becomes possible to make it flow into a heat 
carrier circulation means as a latent heat storage medium containing the alkanes ingredient which is a 
latent heat storage ingredient, without only a water component flowing out by making piping of 
predetermined die length project from the pars basilaris ossis occipitalis of a heat carrier reservoir means 
to the inside upper part. 

[0093] Moreover, the melting point of the latent heat storage ingredient with which invention according 
to claim 5 constitutes a latent heat storage medium in addition to invention according to claim 4 is lower 
than the 1st predetermined temperature, and makes the difference of the melting point of a latent heat 
storage ingredient, and the 1st predetermined temperature less than abbreviation 20K. 
[0094] Thereby, when the calorific value of a heating element increases, and the temperature of a latent 
heat storage medium is lower than the melting point of a latent heat storage ingredient, the temperature 
distribution of a latent heat storage medium can be made into homogeneity by making only a heat carrier 
circulation means operate. 

[0095] On the other hand, when the temperature of a latent heat storage medium is sharply lower than 
the melting point of a latent heat storage ingredient, it is convenient extent and it is not necessary to cool 
[ from the melting point ] a heating element in such few temperature rises for a heating element, on the 
low temperature level exceeding abbreviation 20K. 

[0096] Therefore, a heating element can be cooled, attaining energy saving and reinforcement of a heat 
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carrier circulation means by making a heat carrier circulation means operate, only when the calorific 
value of a heating element increases and the need for cooling occurs. 

[Translation done.] 
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